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How to Construct a Transient (cont.)

transfer function of a closed system. The author neglects to explain the fact
that the formula in question, which interrelates the discrete values for input
and output values, though essentially precise, nevertheless requires that the
poles of the closed system's transfer function be ascertained. An approxi-
mate formula is obtained by replacing the exact discrete transfer function
with a function comprising the transfer coefficients of the system's individ-
ual components. This formula does not require the solving of the closed
system's characteristic equation. Simplified examples are given of the use
of this procedure for the approximate determination of transient functions.
An account is given of several modifications of the procedure which adapt it
for use with nondirectional circuits and for determining approximately a dis -
crete transfer function through a substitution for the independent parameter.
The article contains references to works published previously on this sub-

ject.
A.A. Krasovski
1, Control systems--Mathematical analysis Ve
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SOV/124-58-3-2621
Transliation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 3, p 12 (USSR)

AUTHOR;  Tsypkin, Ya. Z.

[ A — :

TITLE: "~ On the Relationship Between the Spectra of an Amplitudc~mndulntcd
Impulse Sequence and of Its Envelope (O svyazi mezhdu spektrami
amplitudno—modulirovannoy posledovatel' nosti impul' sov i yeye
ogibayushchey)

PERIODICAL: Tr. Vses. zaochn. energ. in-ta, 1957, Nr 7, ppP 107-114

ABSTRACT: The author designates with f#(t) a modulated sequence of
impulses following one another at intervals of time T witha
repetition frequency of w =2u/T and with £ (t) - their

envelope with which f* (t) goincidesoat discrete moments of
time t = nT . If F(jw ) is the spectrum of f(t) and on the basis
of physical 2. onsiderations the spectrum of f* (t) is determined as

P w
F (juy= Z e
n=0

-jwnTg
f(nTo)

then the relationship between the spectrum of the amplitude-

Card 1/2 modulated sequence of impulses and the spectrum of its
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On the Relationship Between the Spectra (cont. )

envelope appears as

¥ wo ®
F {jw) = 37 Z F [J(w-mwo)]
m:=-
The expression of the reaction of the circuit under the action of the envelope
is examined with the help of the reaction of the circuit under the action of a
unit-area impulse and it is stated that the transmission of an uninterrupted
signal may be replaced by a transmission of a modulated sequence of impulses
with a repetition {requency of w . In aparticular case where the circuit
is an ideal filter with a cut-off {rgqucncy of w * w 0/2, the expression
f (1) is obtained by means of its discrete vatues for t = nT.

V. S.Lyukshin
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AUTHOR TSYPKIN, YaeZe ,Dr.tachn.ac.Prof., PETROV, I.I., cand. weche ¢ .,dotsent
TITIE Book Review. V.Ve heyerov #Introduction to the Dynamics of the

Automatic Control of Electric M¥achines”
(Bibliografiya! u.V. lieyerov. Vvedeniye Vv dinamiku avtomaticheskogo

. regulirovaniya elektricheskikh mashin., Russian)
PERIODICAL Eloktrichestvo, 1957, =+ #, NI 8, ppIhy - 96(UsSeSeRe)
4BSTRACT Published by njkadenigdath, 1956, L16 pages, price 22 roubles. The

book deals withe the theory of transition processes in electrical
pmachines, the description of standardized elements and the general
theory of automatic control. The treatise consists of an introduc.-
tion and 17 chapters. In chapter 1 the equations for the electric
machines are derived, in chapter 2 the standardized elements of the
control-system are jescribed. Chapter gives the principles of the
Fourier!' and Laplace transformation theory. Chapters ly - 12 deal
with the theory of normal linear continuous systems and chapter 13
deals with the theory of impulse-systems. The last li chapters de~
scribe methods and problems of the nonwlinear control-theorye.
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300k Reviews M.V, Meyerov ‘Introduction to the Dynamics of the
sutomatic Control of Electric Machines?”

Professorial Cl_iair for Automatic Control and Regulation VZEL,
Professorial Chair for Electrification of Industrial Enterprises
VZEI ’

(Kafeda avtomaticheskogo kontrolya i regulirovaniya VZEI. - Kafedra
elektrifikatsii prompredpriyatiy VZEI) o

Library of Congress
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. SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1995
*+ " AUTHOR LETOV,A.H., NAUMOV,B.N., RACEEV,V.A., CYPKIN,JA.Z.
TITLE The Congress on Automatic Control Held at Heidelberg (German

Federal Republic).
PERIODICAL  Avtomatika i telemechanika 18, fagc.1, 93-96 (1957)
Tgsued: 2 / 1957

This congress took place from the 25.9.1956 to the 29.9.1956 at Heidelberg and
was organized by the department for control technics (president Dr.Crebe) of
the Society of German Eleotrotechnic/Engineering (VDE/VDI). The congress Was
attended by scientists of international repute. Most of the participants, prac-
ticians and theoreticians came from Western Germany. The USSR was represented
by a delegation of the Institute for Automatics and Telemechanics of the
Academy of Science in the USSR under the leadership of A.M.LETOV. The Soviet
delegation had the following ingtructions: a) to take part in the congress,

b) to egtablish contact with foreign scientists taking part in the congress as
well as with technical engineering circles, o) to visit several firms. Soviet
cooperation in the congress consisted in: a) lectures held by Soviet delegates,
answering as well as agking questions in the course of discussions, b) partici-
pation in discussions concerning lsctures delivered by delegates of othsr
countries.

Organisstion and work performed by the congress are both described as being
good. The texts of the total of about 70 original lectures were submitted to

the organizing committes already before the congress Was opened; they were
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Avtomatika i telemechanika 18,fasc.1,93-96 (1957) CARD 2 / 2 PA - 1995

printed 6 - 8 weeks in advance and were sent to all participants. This made

it possible to study all details closely up to the control of computations and
calculations, which made discussions particularly interesting. After the con-
gress was opened plenary lectures were delivered: The following 11 departments
were organized: 1.) Technical means of automaties, 2.) reciprocally coupled
control, 3.§ linear methods in the theory of control, 4.) the automatized
factory, 5.) determination of nonlinear processes by means of frequency methods,
6.) nonlinear and interrupted control systems, 7.) the control of boilers,

8.) optimum tuning and quality of comtrol, 9.) control in industry, 10.) statis-
tical methods of control, 1.) computers (counting machines) in control
technics. Among others the following problems were discussed; The application
of nonlinear elements and computing devices on control systems, the uae of
counting machinea (?) for the computation of automatic systems, the determina-
tion of the dynamic characteristics of objects from the data obtained on the
basis of normal work. The themes of some works are mentioned.

The following aims were formulated for the organization of an International
Federation of Specialists on Automatic Control: 1.) Exchange of information
concerning the automatic control among individaal member states, 2.) Organiza-
tion of international congresses on automatioc control every four years.

A committee which was charged with the task of preparing the drganization of
this federation was formed,

INSTITUTION:
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" ncorrection of Control and Regulation Pulse Systems,"by Ya. Z.
Taypkin, Avtomatika i Telemekhanika|,No 2, Feb 57, pp lll-

Continuous methods and pulse methods are considered in the paper for
: correction of pulse systems. A technique for calculation of the correc-
v ~ . tion elements 1is described, and the author shows the possibility of em-
- ploying digital computers as correction elements. (U)
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¢ eyzisy 4ckladov Bomehchanive po vycaisittel ‘noy mtematite 1 primsneciye
Frmigty vyoalsitialosy tapisikl {Oatitoes of Beports of tie Cocference Os 4 .
Comptational Rstrmties acd the Use of Computers Testniqms) axa, 1958,
63 p. A0O coples printad, 1

Ad41tional Dponsoring Apenoiess Akadsniys nauk B3SR. Vychisititel'nyy tsentr,
and Aademiye caux 8338, Institut avtomntiky § telemekhaniki. H

Po contritutors mentionsd.
PRICE: This book is intended for pure and applied watbematicisns, setentists, -

H . englnecrs and setestific workare, whose vork inyolves cosgutation snd the use
4 of digital aod analog electroais cosputers.

g

] COVERACR: This dook contains suezaries of reporta mds at the Couferencs o
Computativnal Mtheomtics and the Appiication of Computar Techoiqwe.

The book {s dividsd into tvo maln parte, The fires gert fe davoted S
eomputaticoal mthemtice and contains 19 swamries of rwports. The sepmd
seation is devoted to coopuling techaiques and containg 20 sumsaries of
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Teoriya impul'snykh sistem (Theory of Pulse Syatems) Moscow, Fizmatglz,
1958. 724 p. 15,000 copies printed.

Fds.: N.A. Korolev and I.V. Pyshkin; Tech. Ed,: S.S. Gavrilov,

PURPOSE: This book 1s intended for sclentists and engineers concerned
with the design and calculation of pulse systems. ’

COVERAGE: Despite the great variety of pulse systems and the many
fields of their application in contemporary technique, the author
has aimed at presenting the theory and methods of calculating such
gystems 1n a gimplified form. He employs, wherever possible, methods
used in calculating conventional continuous linear systems, using .
the Laplace transform as the main mathematical tool. This has .
enabled him to introduce for pulse systems the concepts of transfer
function, frequency responseé and time characteristics and to clearly
determine transient and steady-state processses, Chief attention
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. Theory of Fulse Systems Sov /2086 -

is paid to the method of jnvestigation and to an explanation

of the characteristics of pulse systems. The book 18 i{1llustrated
by a great number of examples and detalled solutions of typleal
problems accompanied by formulas and graphs. The author drew
partly on the material contained in his previous book Urpansient
and Steady-state Processes in Pulse Circuits”, (Gosenergoizdat,
1951). The author considers necessary the publication of another
book which would complete the coverage of pulse systems, in
particular, problems concerning the approximate analysis and
synthesis of continuous systems with constant, variable and
nonlinear parameters, and also the application of the theory

of pulse systems for solving a number of problems of numerical .
analysis. He thanks v.I. Gokov, N.A. Korolev, I.S. Morosanov,

I.V. Pyshkin and M.M. Simkin for their help in editing the text.
There are 354 references divided into 4 groups: 1, Circult

diagrams and application of pulse systems - 56 references, of which
27 are English, (1 translated into Russian), 7 German, 1 Czech and
5] Soviet. 2. Discrete Laplace transforms and difference

equations - 8 peferences, of which 34 are English (6 translated
into Russian), 15 Soviet, 5 German (2 translated into Russian),
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‘Theory of Pulse Systems SOV/2086

2 Polish, 1 French and 1 Czech. 3. Open-cycle pulse systems -
63 references, of which 30 are Soviet, 26 English (1 translated
into Russian), 3 Polish, 2 german and 2 Czech. 4, Closed-cycle
pulse systems - 177 references, of whlch 108 are English

(5 translated into Russian), 50 Soviet, 12 German (2 translated
into Russian), 3 Czech and 2 Polish,

TABLE OF CONTENTS:

Foreword . 6
Introduction : 9 .
Ch. I. Pulse Systems and Their Application 13

1. General description of pulse systems 13

2. Open-cycle pulse systems P 20

3. Closed-cycle pulse gystems 7
Card 3/8
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‘Theory of Pulse Systems sSov/2086
Ch. II. Fundamentals of the Diserete Laplace Transform and
Difference Equations 103
1. Lattice functions and difference equations 103
2. Definition of the discrete Laplace transform 113
3. Basic laws and theorems . 1186
L. Solution of simple difference equations 138
5. Solution of linear difference equations of an arbitrary order 151
6. Inverse discrete Laplace transform. Inversion formula 157
7. Relation between the discrete Laplace transform, Fourler
series and Laurent's series 171
8. Relation between representations of a continuous function
and 1ts correspording lattice funection 175
g. Random lattice functions 190
Ch., III., Fundamentals of the Theory of Open-cycle Pulse Systems 200
1. Reduction of open-cycle pulse systems to the simplest form 200
2. Equations and transfer functions of open-cycle pulse systems 210
3. Equations and transfer functions of open-cycle pulse systems
with several pulse elements 233 §
4, Equations and tpansfer functions of open-cycle pulse systems
with variable parameters 244
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5. Processes occurring in open-cycle pulse systems with typical

actuating signals 256
6. Pulse and frequency characteristics of open-cycle pulse

systems ' 269
7. Processes occurring in open-cycle pulse systems with

arbitrary nonperiodic and periodic signals 280
8. Open-cycle pulse systems acted upon by random signals 289
G. Comparison between open-cycle pulse systems and continuous

systems 299

Ch. IV. Investigation and Calculation of Open-cycle Pulse Systems 305

1. Thermal conditions of a mechanism under intermittent

working conditions 305
2. Video peak detector 309
3. Clamping circuit 314
. Pulse control of motor speed : 316
5. Inverter « 326
6. Oscillations in mechanical systems acted upon by pulse

signals 334
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‘Theory of Pulse Systems Sov/2086
7. Low-frequency wide-band amplifier . 348
8. Mutual interferences 1n multichannel pulse systems 355
9. Synchronous rilter 363
10. Apparatus for determining the characteristics of a system
from data on 1its normal operation 370
11. Predictor communication system . 374
Ch. V. Fundamentals of the Theory of Closed-cycle Pulse Systems 381

1. Reduction of closed-cycle pulse systems to the simplest form 381
2. Equations and transfer functions of closed-cycle pulse

systems 387
3. Equatlons and tr:nsfer functlons of closed-cycle pulse
systems "with several pulse elements 394
4, Steadiness and stabilization of closed-cycle pulse systems 405
5. Frequency response and pulse characteristics of closed-cycle '
pulse systems : 448
6. Transient and steady-state processes 1n closed-cycle pulse
systems and thelr evaluation _ 465
7. Closed-cycle pulse systems acted upon by random signals 491
8. Closed-cycle pulse systems with extrapolators 510
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9. Synthesis of closed-cycle pulse systems 524
10. Processes occurring in closed-cycle nonlinear pulse systems 534

ch. VI. Investigation and calculation of Closed-cycle Pulse Systems 549

1. Automatic system of temperature control 549
2. Automatic control system for mlxture concentration 569
3, Servomechanism system without moment of imertia 579
., Automatic system of frequency tunlng 590
5. Automatic system of galn control 599
% Automatic tracking system 614
g-. Discrete data digitizer 632

. Smoothing and prediction of discrete data in digital
computers 648

g, Pulse system for transformation of discrete data into
continuous ones 655
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1. Correspondence of operations in the discrete Laplace
transformation. "D" transformation 668
2. Lattlice functions and their representatives 672
3. Displaced lattice functions and thelr representations 680
4, Correspondence of operations on the representations of '
continuous and lattice functions. "D" transformation 685
5. Trigonometric, e onential and hyperbolic functions 687
6. Functions "sin 695
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PSYPKIN, Ya.Z.

~=*"""" §ome problems_in the synthesis of dampled—(:atka contli?}’ ij{r)at?r;g Lwith
- no.1:3- .
surmaries in Russian and English]. Avtomatyka, (MIRA 11:4)

1. Institut avtomatiki 1 telemekhaniki AN SRSR. -
(Automatic control)
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Gikis, h. ¥., Candfdate of Tachnicsl Belencen, Docent

Inter-Univeraity Bclentific Conference cn Electric
Measuring Instrumants snd Technical Keans of Autoasation
(Mezhvusovekaya nauchnays konferentsiys po
eloktroizmeritel’nym priboramn { tekhnichaskim arsdatvaa
avtomatiki)

PERIODICAL: Isvestiys Vyashikh Uchedoykh Zavedaniy,Klektroaekhanika,
1958, Kr 9, pp 130-135 (USER)

ABSTRACT: The conference was hald at the Leningradskiy
elektrotekhnicheskly inntitut imeni V, I, Ul'yanova
(Lanins) (Laningrad Electro-technical Institute imeni

¥, I, Ul'yanov (lenin)) cn Hovember 11-15, 1958. The
representatives of eleven higher teaching establishments
and three research institutes participated and s large
number of speciallnts of various industrial undertakings
were present,

Professor Yg. G. Ghraokev asd Junior Bcientific Worker
B. A, Bpektor {leningrad Polytechnical Inatitute
imeni W. Y, Kalinin) presented the paper "Msasurement

+ .

Card 8/13

of large d.c, currents by the method of nuclear
asgnetic resonsnce”, which permita measuring with an
error below O,1%; the built expsrimontal instrument was
sultable for measuring currests up to 35 000 A with en
error not exceeding 0.09%.
Professor N. N, Shunilovakiy (Moscow Lenin Order Power
Institute) presente paper "Basic treaods of
development of radio-sctive methods of automatic
control of production processec”i he deslt with
sources of metering errors and methods of improving
the sccuracy.
Professor Ia, %, E!nﬁn Smuwu of Automatics snd
S enechanics, Ac.bc, R) presented the paper "On
certain features and potentialities of impulee
sutomatic systems®. He dealt particularly with
'e;lurnntion' delay in impulse automatic systeas
t{mpulse extremal and self-setting systems and dasio
Card 9/13 gtremds in the development of impulse circuits,
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AUTHOR: psypkin, Ya. 2. (Hoscom) 103-19-5-1/14
w'_,.’——-——-—_"
TITLE: sampled-Data Systens With Extrapolating Devices

(Impul’snyye avbomaticheskiye gistemy 8 ekstrapoliruyushchi—
ni ustroysbvemi)

PERIODICAL? Aviomatika 1 Telemekhanikas 1958, Vol. 19, Nr. 5
pp. 389-400 (UsSR)

ABSTRACT s The article aontains a gection of the lecture on "Some
problems of the Theory of Discreet Systems" held on the
symposium in Atlan%ic Ccity, USA, in October 1957« Sampled-

data systems 11 which the oxtrapolating device (ED), 1. e-
the transformer of the disereet data intc continuous onesy
is one of the elements of the system are described here.
As ths jnvestigated extrapolation is closely connected
with the knowledge of the nature of the pro:ess within a
repetition pericd. iw. @ between the discreet moments
the equation of the systenm with an extrzpolating device
must express the precess at any moment . At first the
structurs and then the equation of the extrapolating de-~
card 1/2 vice are given. From equation (5) is to be seen that the
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Sanpled-Data Systems With Extrapolating Devices 103-19-5-1/14

forming elements must contain the lag elements, the ampli~
fiers and integrators. It is shown that the ED consists

of 2 parts: a discreet one (discreet filter) and a conti-
nuous one (integrators) (Reference 2). The equation for

the closed sampled-data system with an extrapolating device

as the equations of the system for the transformation of
discreet data into continuous ones (Reference 2) as special
cazes. The different forms for the representation of the .
transmission function of an open system are given. The pro-
cesses in closed systems with ED are determined. From for-
mula (24) derived here the impulse characteristic of the
closed sampled-data system can be determined. Finally an
exanple of the computation of a system with ED is given.

There are 12 figures; 3 tables and 11 references, 6 of

which are Sovier,

SUBMITTED: Septembor 12, 1957

AVATLABLE: Litrary of Congress
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ADYECRY - Herveanev; I, % N
ans Developens ol the Theory and the Application of Dlearvet [
Artemmtle Tyviess (Rarvitiye teorii i primensaly disxretnykh
v ! avtematicheskikh sistem) .W c
, | FRMIGHICAL:  Yestatk Akademii asck B3ZE, 1959, NF 1, pp 138-139 (T352)
3\ . .
ABSTRAC?: i cuoafereace desling with this problem tock plsce in Moscow 2
from Septandar 22 to 26, 1958 snd was opened by ¥V, A. Trapesz~ X
1SReY, chalrasa of the Natelosal’nyy komites €331 po aviooati-

B . aheskowx upravlieniyu (¥atlozal Comnaitiee of the U3IR for
! °  sevemniie Cantrol}e In'ahe Pleniyy Meetizg Tae Z+ Teyplin ree
W - portad en {iscreet autonatiy systems and thelir developaenty '
: ) #roepeeis, The work of the soaferance was undertaken ¥y 3
ssutioae. Repcris were hald Byt J. . .
e P Turlakovakily sand ¥ao Po Zetuv reparisd oa Rew investi-

! ’ . @atish yesalis in She came of pulsw systems with varfsdle pars-

"y aeters, - : o :

dealt {n kis rvport with hie sucaessful pro-
“sedures atalysis of pulse xystazs with seversl slezenta.

. P %, Kilim spoke sbout thw prodlem of an Lnorease of the

\ Card_1/% FoTicTiations wtability of the sysiense e

‘ Ly JReSemBappikin, investigated the poasibilities of julwe aystens..

I cole ST ENITOTITLy . Anvestigatedoxe of the posuible vays of

1 esReirssting el sutozatis control.systes »ith a discceet cor-
reoting devise. s

- - Ba Ae Tregins.muslywsdi pulse eysheas.. .
—Es VT TY¥IS _investigated the sonditiens of eigen osctlintions

o “{uvtiXelehatiye) 1n & -eysten with.vide rasge vnm- aodulation.

. The Yo Daltoleake reported sz “the.mathod of detersining pare-. -
re ¢f a FEY r.aysle Loz an exiTeaa systen, .
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~—wsOEIa® for ob3eaVe with retasiation which Paraits the Seet i
poseidle costrol aystems. ‘
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—T R As Oavriloy analyssd modern.telemschanionl equipiezt from

! R She 7iewpoink of the eproalled "Iinité autonatio mashizes®

(oenolotizg a2 aystens of @ Yinite nunder of elemeats). ,

; - . P Py PorkRonenie Fejorted o3 the sffect acd sonstrYition

. R . T¥ @ syeilal Togieal mashine for the annlysis of relay orders.

! S 8P TueYes Badilevexiy investidabed dccurafe *ffnite autcxatic

i - “WIRESTET- VIV TIE Ahs 0ase of an unrerisdle. structucs furatah
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aXenents desoifbed an "got", -’u,.h-l.‘mw.n&u,nu.hu of wiich

. . fufttar Yogtopl foldotions cen bs' pu¥ liia’ pradiide,. o
N The ‘Jarticipants fn $h¢ ochferencs’ o ividszed the tdchnical
A.u whpking eit ‘of thd papers pieswnteds I>Ak2a dnsufflolent. In the

it last sewéion'the.beadd of “the sozaitioss suanarized .Ade zesalts

i . oBtalaed ft Ybhe. yoafeiende dnd briefly mentioned the {aportant -

i Saske” in ‘further developing the fheory and ihé ‘spplicatfon of .
dgareds stomatio.uystena. . . :
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3(2) SOV/20-124-4-23/67

AUTHOR: Tgypkin, Ya. Z.

TITLE: On the Elimination of the Influence of Retardation on the
Dynamics of Nonlinear Automatic Pulge-gystems (Ob ustranenii
vliyaniya zapazdyvaniya na dinamiku nelineynykh impul'snykh
avtomaticheskikh sistem) :

PERIODICAL: ?oklagy Akademii nauk SSSR, 1999, Vol 124, Nr 4, pp 812-814
USSR

ABSTRACT: A nonlinear pulse-system is composed of a nonlinear elerient
(which transforms the error x into the quantity Xy =<§(x)),

a pulse-clement (which transforms the gquantity x4 into a

gaquence of rectangular pulses which are modulated with
respect to amplitude, width, or position) and of a continuous
part containing the retarding element. Retardation shifts

the instances of time of action to the constant time 7, oftfen
deteriorates the dynamic properties of the system, and may
lead to instability. The characteristic features of the mode
of action of pulse-systems render it possible to compensate
thig unfavorable influence of retardation and to realize

(in nonlinear pulse-systems) processes which differ from the
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procesaes in similar systems without retardation only by
a shifting of time. The aguthor investigates the processes in -
the relative time scale t = t/Tp, where Tp is the interval

of repetition., Purther, it is assumed for reasons of simpli-
fication that the relative retardation 7 = t/T_ = m, 1is

an integer. Formulas for the uninterrupted reaction ?(r,x[k] )
of the continuous part of the system are written down. By
summation of the reacticn of the continuous part over indi-
vidual pulses it is possible to determine an equation for
the processes in the pulse-sysien at discrete points of time.
In order to be able to eliminate the influence produced by
retardation, it is necessary that the controlling signal
aatisfy a condition given by the author. Algo the equation
of the extrapolating device is explicitly written down. More-
over, the structure of the extrapolating device does not
depend on the natt of nonlinearity or of the type of modula-
tion. The structural scheme of %the nonlinear pulse-system
in which the influence exercised by retardation on the

Card 2/5 dynamic properties of the processes 1is eliminated, is shown
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in form of a schematic drawing. A disorete filter actually
modulates the processes in the object o be regulated. There
are 3 figures and 1 Soviet reference. P

ASSOCTATION: Institui avtomatiki i telemekhaniki Akademii nauk SSSR
(Institute of Automation and Telemechanics of the Academy
of Sciences, USSR)

PRESENTED: October 23, 1958, by V. A. Kotelinikov, Academician

SUBMITTED: October 21, 1958

Card 3/3

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"



e

"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R001757320008 8

S BT N R R e

HeS 3

SRS

TSYPKIN. Ya.Z., prof., doktor tekhn.nauk, otv.red.; GRIGOR'YEY, Ye.H.,
red,izd-va; ASTAP'YEVA, G.A., tekhn,red,

{Automatic control] Avtomaticheskoe upravlenie. Moskva, 1960,
431 p. (MIRA 13:7)

1, Akndemiys nauk SSSR. Institut avtomatiki i telemekhaniki.
(#utomatic control)
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AUTHOR: Tsypkin, Yoa. Z. )
TITLE: Elements of the theory of digital automatic systems '

‘PERIODICAL: Referativnyy zhurnal, Matematika, no. 5, 1962, 61,
abstract 5V343. ((Hezhdunar. federatsiya po avtomat. upr.
‘ 1-y Mezhdunar. kongress po avtomat. upr.) M., AN 35R,
b 1960, 18 pages, illustrated)

TBAT: One points to the fact that the theories of scanning and
Relais sjyctems of the automatic control have reached a high level of
development where against a theory of digital cutomatic systems is actual-
1y lacking. One describes elements of the theory of digital automatic ,
systems under consideration of the quantizing (with respect to the levelh
as well s to time). The function scheme of the digital asutomatic system
and its description ure given. One undcrlines that it ischaracteristic
for digital automatic gystems that a nunmber of gquantities accepts fixed
values in fixed points of time caused by the quantizing. Bquations
describing the dynamic of the digital sutomutic systems, are givenf The
_=.-: -gnalysis-of the digital automatic systems js.considered; it consists
of the estimation of the influence of the quantizing effect at given or
.Card 1/4 : '
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arbitrary effects, further of the invesﬁigafion of periodic and in-
stationary processes; One supposes thereby that the structure of the

digital automatic system be given. The estimation of the quantizing effect .
consists of the determination of the variation of the initial gquentity '
at quantizing with respect to the level; a formula giving this estination

is added. One points to the fact that in case the transition function Iy
of & linear impulse system is aperiodic (i. e. the impulse charecteristic \ﬁﬁ-
is positive), the periodic processes beiny possible in the digital suto- o

matic system &are not large than & quantizing interval according to their
amplitude (with Tespect to the level); the more oscillating the transi-

tion function, the larger the amplitude of the periodic procussed in the
digital automatic system can be., One points to the fact that in & number

of cases the given estimation can be superelevated; therefore & statistic
investigation by vid of' the method of statistic linearisation would be
interesting. One points 1o the fact that the quantizing with respect to

the level is & non-linear operation in which proceuses periodic to the
digital qutometic systems uré possible. The cause is often the naturation

of the characteristic of quantizing.which follows after a certain number

of quantizing intervals. A method for the investigation.of the periodic
ggaeﬁiss ig described. Transition processes in digital'automatio

NPT
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systems are investigated for the case if at 2 jacking of periodic pro-
cesses the transition process converges to & certain stationary stute
which is determined by the outer effect, quantized with respect to the
level. The gynthesis of the digital automs tic systems is described; it
consists of & choice of the structure of the system and of the prograd

of the digital computor such that the processes in the system satisfy the lﬂ
put up technical demanés. & synthesis is considered whure the paracitary
infiuence of the dead-time is compensated and where in & certain sense
optimal processes &re realised; thereby one understands under the elimi-
nation of the jnfluence of the dead-time the following facts: In the
system witn dead-time onw attains a process which distinguishes itself
from the process in the systen without dead-time oni& by a temporaly
displacement which is equal to the dead-time. Ooptimal processes in the
digital automatic systems are considered; under which one undergtands
processes which et given limitations jet any quality measure become
extremal. Because of the quantizing effect one uses for the solutian

of this problem the method of dynamic programming according to R. Bellman.
The synthesis of an optimal systen follows in two stages: 1. The

card 3/4
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determination of the controlling which has to bear upon the cut open
system in order the process be optimal; 2. The determination of the

gtructure of the closed system where the optimal influence of the 'ffi
control is formed. The block circuit diagrem of an optimal system is n
given.

There are nine figures and a bibliography with ten titles.
Lébstracter's note: Complete translation.]
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S/194/61,/000/002/014/039

/"qooa D216/Y302

AUTHOR: Tsypkin, Ya.Z.
TITLE: Discrete automatic systems - problems of theory N
and prospects of development

PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika,
no. 2, 1961, 33, abstract 2 V254 (V sb. Teoriya i
primeneniye diskretn. avtomat. sistem, M., AN SS5SR, .
1960, 5-24) / .

TEXT : Basic ideas and definitions are given in relation to the 8
discrete automatic systems (DAS) with either level- or time- or

both level- and time-quantization.:® The classification of those

systems is given and basic characteristics of DAS of various types

are given which relate the quantized to the corresponding contin-

uous signals, the characteristics permitting evaluation of the

effect of various quantization parameters (frequency and level) on

the dynamic properties of DAS., Examples of the practical possibil-

Card 1/2
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ity of realizing DAS are given. Basic problems of theory of DAS
are solved. 1l references.
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AUTHOR: Tsypkin., Ya. Winner of the Lenin Prize, Professor,
Poctor of Technical Sciences

TITLE: Remarks Relating to'the taunching of the Soviet
{J Spaceship-Satellite on May 15, 1960

PERIODICAL: Radio, 1960, No.6, p.2
TEXT ¢ The success of launching of the huge spaceship was made

possible due to the extreme aczurazy of the serientific and the
design calculations. T am extremely pleased with the
achievements of my colleagues, who work in the field of ngpace"
automation, They have managed to design apparatus which ensured
guiding the spaceship into orbit in acsordanse with the

predetermined pregramme.
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' p201/D302

G,3298 (157 )

AUTHOR: Tsypkin, Ya.Z.

TITLE: Compensation of the delay effect in automatic pulse-
systems

PERIODICAL: Referativiyy zhurnal. Avtomatika i radioelektronika,
no. 6, 1961, 38, abstract 6 y271 (V sb. Teoriya i
primeneniye diskretn. avtomat. sisteme, M., AN SSSR,
1960, 156-171)

TEXT: A method of compensating the effect of aelay in the object

on the dynamic properties of linear pulse-systems is suggested.
method makes it possible to obtain a rransient response in 2 system
with delay differing from that in a system without delay, only by
the magnitude v of this delay. To obtain such 2 transient response
gpecial control elements have to be jntroduced into the control cir-
cuit: a discrete filter (DF) connected to the output of the pulse
discrete extrapolator (DE) connected to the output of

X
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the continuous section located behind the pulse element. The DF
and DE are added together, forming in advance by time t the delay
of the output of the system and this sum is used for the feedback
signal. DR consists of a sories of elementary memory elements, in
every one of which the delay is equal to the interval of repetition
T of the pulse element and the total delay is T = mT. The output
of memory elements are added to the gain equal to m by the first
cadence value of the pulse transient response function. DE consists
of a chain of * similar memory elements with overall fecdback X
( L - order of the output system). The parameters of DE arc deter-
mined by those of the output system. 13 references. [/ Abstracter's
note: Complete translation
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AUTHOR: '_Tsxpg;n.AYa,Zm,giMoscow)
TITLE: Certain Properties and Possibilities of Pulse Control

Systems 4

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1960,Nr 2, pp 98-109 (USSR)

ABSTRACT: This paper was presented at the All-Unjion Conferance on
Electrical Measurements and Automation Instruments,
November 11-15, 1958, Leningrad. The article contains an
analysis and discussion of linear (amplitude-modulated)
pulse control systems, In such systems a continuous input
function is quantised by the pulse element and then
. processed by a continuous element. If the input spectrum
. has frequencies exceeding half the repetition rate of the
pulse element, a transposition of high frequency
components into the low frequency end of the spectrum
takes place., This is in contrast to filtering where the
high frequency components are eliminated. This is at the
Card basis of Kotel'nikov's pulse theory. Formula (2.17)
1/3 indicated that the spectral density of a random quantised
signal is obtained by summation of the spectral densities

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"
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shifted along the frequency axis., From Eq (2.17) it
follows that the spectral density of a quantised signal
cannot be lessthan the spectral density of the
unquantised signal. Expression (2,20) gives the relatlon
between the spectral densities of input and output
quantities, quantised in time. It 1s analogous to
relations applying to unquantised quantities. Concerning
the dynamic properties, pulse automatic control systems
may be better and have greater stability reserves than
continuous control systems. This includes systems with
delay and distributed parameters, for which the intro-
duction of time quantisation leads to stabilisation. An
interesting and important characteristic of pulse
automatic control systems consists in the possibility of
realising processes in which the error after a finite
number of repetition intervals becomes identically equal
to zero. These processes are analogous to those occurring
in relay control systems, The realisation of such an
optimal system may be carried out by varying the structure
and parameters of the continuous part or b introducing
discrete filter in the error loop. Applications are

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"
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Certain Properties and Possibilities. of Pulse Control Systems

givens stroboscopic oscillographs; optimal control
Systems with models operating repetitively to an
accelerated time scale; control systems with zero error
employing accelerated models for determining correct
moment of relay operation; closed-loop controlMin
serial production. The introduction of digital
computers will substantially broaden the above

Card gerspectives,_
here are 18 figures and 6 references, of which 2 are

3/3 Soviet and 4 English.

ASSOCIATIONs Institut avtomatiki i telemekhaniki Akademii nauk SSSR
: (Institute of Automation and Remote Control, Academy
of Sciences, USSR)

SUBMITTED: December 11, 1959
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AUTHOR: Tsypkin, Ya.Z. (Moscow)

TITLEY Optimal Processea\\fln Pulse Automatic Control §1{.'.=;tem§q

PERIODICAL:Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Energetika i avtomatika, 1960, No.4, pp.74-93

TEXT: Based on a paper at the meeting of the All-Union Society
for Science and Technology imeni A.S.Popov, May 17, 1960.

An optimal process in a pulse automatic control system (PACS)

is a process of finite duration in which some functional defining

the system quality in a given defined sense takes on an extremal.

The development of an optimal PACS (one in which the optimal

process is realized) consists of two steps: determination of the
optimal control signal producing the optimal process;

determination of the structure of the optimal PACS in which the
optimal control signal is generated. Various authors (Ref.l to 6)
describe the PACS by difference equations and the first part of

the problem is solved by finding a trajectory in a certain phase b)(

space. However the set of first order difference equations
describing behaviour of the system does not permit direct physical
Card 1/3
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Optimal Processes in Pulse Automatic Control Systems

reasoning and does not give a convenient point of departure for
the second part of the problem, The author has developed a
method based on the transient characteristics of the continuous

. part of the pulse system and employing the theory of extremals of
functions of many variables and the method of dynamic programming.
'his requires the use of digital computers for practical solution, -
After discussing the solution of the first part of the problem and
deriving the principal equations, the author then discusses
realization, giving block diagrams of various possible system
structures for the most general and certain special cases. Three
examples are then given: 1) PACS with minimum control signal
energy; 2) PACS with least-square error;j 3) PACS in which the vx/
maximum value of the output quantity is realized at a given
instant (in a minimum number of pulse periods). For nonlinear
PACS, the solution of the equations can only be carried out by
computers. This may be done in two ways, by first solving the
problem on the computer and then designing the equipment to
realize the solution, or by building a special purpose real-time
computer into the system. For systems with random inputs the
Card 2/3
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D201/D308

AUTHOR: TsygEin, Ta. b

TITLE: Frequency method of construction of transients in
' on—-off control systems

PERIODICAL: Heferativnyy zhurnal, Avtomatika 1 radioelektronika, -
no. 9, 1962, abstract 9-2-116 kh (Bul. Inst. politehn.
Tagi, 1960, 6, no. 1-2, 227-230 (summaries in Eng.

and Rum.
PEXT: The author describes & grabhical method of constructing b/
the pulse response function K(z) of an on-off control system, s

containing continuously operating links from the real part Re

K(jw) of the frequency response. The method is based on the trapez-
oidal approximation of Re K(jw) and 1is similar to the one used for

continuously operating systems. 8 references, [ Abstracter's note:

‘Gomplete -translation._ ‘
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AUTHOR : Tsypkin, Ya. 7., Doctor of Technical Sciences
- ‘
TITLE: Discrete Aytomatzic Systems

PERIODICAL: Vestnik Akademii nack SSSR, 1960, No. 11, pp- 6165

TEXT: Discrete automatic systems make it possible to raise the speed of
transmission and evaluation ofllgig;mgﬁign,wto increase precision of func- }
4ion of the elements and of the entirte system, and to utilize the various
methods of information gtorage. In discrete syatems, at least one cf the
quantities is gubjected to quantization. Discrete automatic systems may

be divided into relay-, pulse-, and digital systems. sutomatic relay sys-
tems are characterized by quantization of one of the quantities represeni-
ing the value of parameters asccording %o the 1evel of the signals. They
are non-linear., The properties of relay systems having one degree of free~
dom were thoroughly investigated according to A. A Andronovis theory. The
gtudy of the possibilities of realizing optimum processes 1is 3 large part
of the present theory of automatic control, namely &the thecry of optimum
gystems. Methods for the construction of such systems are being worked
oub. Automatic relay systems are employed in golving new prcblems,; as 28+
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in radio-telemechanics and in systems of program control. Automatic pulse
systems are distinguished by quantization of pne of the quantities with
respach to time and allow to avoid the detrimental effect of delay in con-
trolled objects. They have a highly noiseproof feature. the theory of auto-
matic pulse systems is at a high level at present. In automatic digital /
gystems, quantization of one of the quantities #ith respect to Loth level bﬂ
and time simultaneously is realized by means of a digital computer. This
digital computer can be used as davice for prohlens, comparisen, correct-

ing, and searching. Fig. 1 shows an sutomatic pulse gystem, Fig. 2 opti-
mization of the process by means of modelling. An allround uge of automatic
discrete systems without theoretical basis is not possible. The development
of self-tuning automatic systems raises naw problems. Related scientific
fields must be inquired for golving them., There are 2 figures.
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In 'feference to A.A.Kulikovsiii's article "Determining the
stability of transistor and vacuum-tube circuits on the
basis of the real component of the pole immitance."

(MIRA 13:7)

Rlektrosviaz! 14 no.6:71 Je '60.
(Blectronic circuits)
(Kulikovskil, A.A,)
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SO0V/103~21-3-1 /21
AUTHOR;: Tsypkin, Ya. 7. (Moscow)
TITLE: Appraisal of the Effect of Quantization Ievel on

Processes 1n the Digital Automatic Systems

PERIODICAL; Avtomatika 1 telemekhanika, 1960, Vol 21, Nr 3, pp
281-285 (USSR)

AESTRACT: A method 1s described of determining the interval or
quantization level in automatic digltal Systems,
the linear parts of which contain constant and
variable parameters, (1) The Equivalent Diagram
of the Automatic Digital System. 2 diagram of an N
automatic digital system 1s shown in Flg. 1:

f CONTINU- C g

L QUS PART

o e
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Apprailsal of the Effect of Quantization 78155
Level on Processes in the Digital Auto- 80V/103-21-3-1/23
matic Systems
Here, H 1s an element transforming a continuous
quantity into a discrete quantity. This element may
be replaced by a series connection of an impulse element

and a relay element with several step characteristics
(Fig. 2a, b). :
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Appraisal ol the Effect of Quantization 78155
Level on Processes in the Digital Auto- SOV/103-21-3-1/21

matie System
) Replacing further the relay element by a parallel
connection of the amplifying element with a galn
unlty and a nonlinear element, the characteristic
of which 1is a difference between the linear ang
the relay characteristic (F1g. 2c), the following
transformations of the system of Filg., 1 are obtained;:

LIMITING
o] IMPULSE
SYSTEM

i~

Card 3/7 Flg. 3
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Appraisal of the Effect of Quantization 78155 _
Level on Processes in the Digital Auto- SOV/ZO3-21—3—1/21
matic Systems

Let k3 (n,m, &) be the Impulse characteristic of the

linear impulse closed loop system which can also
include the variable parameters, Then the equatlon
of the system corresponding to Fig. 3b will be

given in the form;

z [n, ¢] = Z' kaln, m, ¢} ([‘I;'(/[m])-‘l’(z [, ODI+ f{m)y. (1.2)

ms==0Q .

(2) Deviation Caused by Level quantization, The
Imiting Impulse automatic system 2y differs from the

automatic digital system z 1n the absence of" the level
quantization. Difference between z(n, &) and z;(n,€)

determining the effect op level quantization iy glven
In the form;

CIA-RDP86-00513R001757320008-8"
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‘Appraisal of the Effect of Quantlizatlion 78153
level on Processes 1n the Digital Auto- S0V/103-21-3-1/21
matic Systema

8z[n, e) =z [n,¢] —z;{n, ] = }_} kaln, m, ) (T im) =Y (¢ [m, 0)}. (2.4)

me=aig

(3) Determination of Maximum Deviation. The
following equations for the maximum value of

I Sz [n,E] , are obtained from Eg. (2.4):

max|fézn, z}| << E {kyin—m,el]le (3.9)

n:=0

or

max |8z [n, g]} < 2 | ky{m, e}lo.

m=Q
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Appraisal of the Effect of Quantization 78155 .
Level on Processes in the Digital Auto- SOV/‘O3-21-3~1/21
matlc Systems

whereJ'is interval of quantization. The m. zimum
deviation of the process caused by level quantization
does not exceed the sum of the absolute values or
the impulse characteristle of the limiting Impulse
automatic system. (4) Comparison of Some Features
of a Limiting Impulse Automatic System (Further '
Mentioned as I.A.S.) and an Automatlc Digital System
Further Mentioned as A.D.S). For the I.A.S. and
A.D.S., equations are derived for steady-state
transfer characteristics, It is shown that if the
impulse characteristic of I.4.8.:

ksln,n—m, el >0, (4.5)

is not negative for a given n,E and an arbitrary

m, then the maximum d¢ viation caused by the level
quantization in a gilven time does not exceed the
product of the quantization interval of the value of the.

CIA-RDP86-00513R001757320008-8"
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Appraisal of the Effect of Quantization 78155
Ievel on Processes in the Digital Auto- 80V/103-21-3-1/21
matic Systems A

transfer function during this time, A.D.S. with
constant parameters 1s then considered, From Eq.
(4.5) the conditions of monotony sre determineq .
When transfer function 1s monotonous, the deviation
caused by level quantization does not exceed the
quantization interval. Only in this cage may the
Stabllity condition for I.A.S. be determined when
basing on A.D,S. stabllity conditions. The method
explained makes 1t possible to determine the maxdmum

between the pbrocesses in A,D.S. and L.A.3. does not
exceed a specified given quantity. There are 3
flgures; and 4 references, 3 Soviet, 1 U.S. The

U.S. reference is; Bertram, J. E., Effect of
Quantization 4in Sampled Feedback Systems, Applications
and Industry, Nr 38, 1958,

SUBMITTED; June 28, 1959
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Discrete automat (MIRA 13

(Automatic control)
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Optimal processes in automa P y ey, 1)
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1. Institut avotmatiki i telemekhaniki Akademlii nauk SSSR.

Predstavleno akad. V.. Kotel'nikovym.
(Automatic control)
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#periodic solutions of nonlinear finite-difference equaticns &nc
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P esented at the Intl. Symposium on Honlinear Vibrations, Kiev, US3R,
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Sci " the USSH
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TSYPKIN, Ya.2,, doktor tekim, nauk, prof., otv. red.toma; NOVICHKOVA, N.D.,

T tekim, Ted,
[Proceedings of the 1st International Congress of the Internatiopal
Federation of Automatic Control, Moscow, 1960] I Mazhdunarod-

nogo Kongrea#a Mezhdunarodnoi federatsii po avtoma Acheskomu upravle-
niiu. Moskva, Izd-vo Akad, nauk SSSR. Vol.3. [Statistical investiga-
4ion methods, Theory of strugqtures, simulation, terminology, and
education] Statisticheskie metody issledovanila. Teoriia struktur,

2

modelirovanie, terminologiia, obrazovanie, 1961, 744 Pe
S (MIRA 14:8)
1. International Federation of Automatic Control, lst Internmational
Congress, Moscow, 1960,
(Automatic control) (Electronic calculating machines)
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A055/A133
16:9500 (103,11 21,1132)
AUTHOR: Psypkin, Ya. Z.
TITLE: Analysis of open-loop systems with pulse-amplitude modulation
PERIODICAL: Elektrosvyaz', no. 4, 1961, 3-8
TEXT: The open-looﬁ system with pulse-amplitude modulation of Class I

can be imagined as a series connection of the key and of the continuous cir-

cuit:
F* .x(q) K(q) E(%)_—-) .
e Lexase-n) | 25

(* refers to Jury - Ref. 3: nSampled-data control systems". Willey, 1959).

The key is closed periodically for a finite duration, so that the continuous \i
circuit is subjected to the action of the train of pulses whose tops vary v
with the shape of the input signel (Fig. 2). In the analysis and calculation

of such systems, Farmanfara and Tou (Refs. 1 and 2) introduce special trans-
formations (P-transformation and't-transformation) which are essentially

Laplace transformations of a modulated pulsesegquence (Fig. 2b). In the pre-
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tion, that the analysis of pulse-amplitude modulation systems of Class I (or
ngystems with key", as they are also called) can be reduced to the analysis
of the usual open-loop pulse systems (pulse-amplitude modulation systems of
Class II), whose theory has been sufficiently developed by Jury (Ref. 3) and
also by the author himself (Ya. Z. Tsipkin - Ref. 4: "Theory of Pulse Sys-
tems", Fizmatgiz., 1958). Based upon the Laplace transformation, the analy-
sis in question can, indeed, be carried out in a simpler and more natural
way. There are 3 figures, 1 Soviet-bloc and % non-Soviet-bloc references.
The English-language references ares Farmanfara. Analysis of linear sampled-
data systems with finite pulse width. Open loop. “Communications and Elec-
tronics", 1957, no. 28; Tou. Analysis of sampled-data control systems with
finite sampling duration. "Proc. of National Electronics Conference, 1957,
v. 13; Jury. n"Sampled-data control systems". Willey, 1959.

sent article, the author proves, by a comprehensive mathematical demonsira- /(

SUBMITTED: September 14, 1960
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§/103 61/022/006/004/014

//;(000(//32, /déi), D229/D304
AUTHOR: Tsypkin, Ya.Z (Moscow)

. eI
PITLE: On investigating the stability of periodical regimes

in non-linear automatic pulse systems

PERIODICAL : Avtomatika 1 telemekhanika, V. 22, no. 6, 1961,
711 - 721

PEXT: The equation of stability in small deviations is deduced.

It is found that the equation corresponds to a linear automatic

pulse system with periodically changing amplification coefficient.
Direct investigation of the latter is impossible but it can be re-
duced to an equivalent pulse system with constant parameters. The-

~ re are two possibilities of doing this; the first one was used by

' T.,V. Pyshkin (Ref. 6: Avtokolebaniya Vv sistemakh 8 shirotno-impul'-~
T 8noy modulyatsiyey. Teoriya 1 primeneniyesdiskretnykh avtomatiches-
“¥Xikh sistem (Natural Oscillations in Systems with Pulse-Width Mo-
dulation. Theory and Applications of Discrete Automatic Systeme)
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On investigating the stability ... D229/D304
Prudy konferentsii, Izd-vo AN SSSR, 1960). The author uses the se- {
cond possibility, obtaining equations which correspond to equiva- i
lent. multiple-feedback linear systems with gseveral pulse elements, 1
and Bolving them.There is stability if the roots of a characteris- !
tic equation have negative real paris. The problem of random dis- i
turbances is also reduced to that of the behavior of a linear pul- {
se system with variable amplification coefficient or of an equi- {
valent system with constant coefficiepts; formulae for the corre- !
lation function and the dispersion of deviation ardﬂ@educed. There i
are 4 figures and 7 references; 6 Soviet-bloc and 1 non-Soviet- !

bloce.
SUBMITTED: December 30, 1960
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AUTHOR ¢ ) Tgb—pkin ' Y_B. . 2

e s s ‘

TITLE: Effect of random noise upon the periodic operation in
sautomatic melay systems . .

 PERTODICAL: Akedemiya neuk SSSR. Doklady, V. 139, no. 3, 1961, 570 - 573

ede of esutomatic relay systems consisting of & -
relay and a continuows part which can be connected both as concentrated
and as distributed perameters (Fig. 1). Periodic conditions of operation
with thegfrequencyc%,are'assumed in this system. These periodic conditions |
of operation can be either imposed-from outside, or the system is .
oscillatory.  Random disturbances in the relay component or in the '
continuous part change the periodic operation. The author estimates the
change of periodic operation as caused by random .noise,, 1. e., he finds
an expression for the mean square of this deviation. . As has been previous-
.1y shown by the author (Teoriye releynykh sistem aviomaticheskogo

. regulirovaniya (Theory of relay systems for automatio control), M., 1955,
gl VIII), the equation of a relay system may be written.in the form T

Card 1/)5;/ , : o

TEXT: A study has been m
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Effect of random noisé... B104/B201 : A o

Li{x(t)} = L{£(s)} - w(p)L{<p(x(t))} (1). Here, £(t) is the action, from -
_outgide; x(t) the error, w(p) the transfer function of the linear part;
P the characteristic of the relsa element. xitg oan, under periodic
_conditions, be represented by x(tg « ¥ (t) + €(t), where £(t),denotes
the deviation from periodic\conditions. Then, ,

(%) + € (2)) = LLECR) sy (8)) - W(p)L{B(E(s) + §(t))} (3) s obtained
for (1). For & pufficiently small- rendom noise, the relative deviation '
can be described by L{E(e) = L{\y(t)fg - (p)h{q}‘(x(t)){ (¢)} (5), where
Q' is the derivative of the relay component cheracteristic, for which .
_the ‘author, in the pbovementioned previous work, had obtained L
- ~ 2%, o R : ' L

' = By == — k). : !
o (F ) = 2ksd FD = F o ‘,,2 a(t—+%)- . ().

=00

Bere, Kk denotes the “amplifica.‘t:ion" fector of the fele.y element, and -’
§ (%) is the pulse function (Dirac function). Introducing (6) into (5),

and using- L {b (-t - k%;).} =ejpk£'-§ (k %;) ' ) (1), ;ela.%ion:

Card 2/94/
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. Feeal (1) is obtained, where. ;

S(p) - LE(0)]5 PlR) = Mgl (B) end B
- ® Pl - : S
=(p) = D{g(k@%ﬂ - ; . o f(kg,':a) (c)~ Equation (1) coi‘res-':

ponds to & pulse system coneisfing of a linear part with the transfer .
function v(p) and & pulse component with the amplificetion factor

2kp/!'5€(3/wo)‘ , end the input of which is feeded by & random noise. . 7,
. E‘ (p):: . ‘12’; (p) . = K- (p) ‘I‘" (p). . B L
: . + g 7t 9
) : ~ )
' (8) - (9) where i ’ .
S W)= S oY
. K*(p)= 2k, . L
S 14T w* (p) »
© - card 3/94 [ (rj) - S
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is then obtained, where Kt(p) denotes the transfer function of the
pulge element. Studying the action of the yendom noise upon the periodiec -
operation leads to an analysis of a pulse sysﬁem which is described by

ey (p) . Relations . N . '

\

az(n )=,%S|K (opSi@ds - (10)

o , : _ o
§=(n“) Re(0)=.- 2 2 k(m-)k(r—)Rg(gm—r)—) (1

are obtained ‘for the mean square of deviation, where S{@J and Rg(nJL) '

denote the steady and spectral densities and the correlation function .
- of random noise. There are 2 figures and 4 Soviet-bloc references.

ASSOCIATION; Institut avtomatiki i telemelthaniki Akademii nauk SSSR
’ (Institute of Automation and Telemechanics, Academy of
Sciences USSR)
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AUTHOR: : Tsypkin, Ya. Z. ,

TITLE: swory w0 amutomatic pulge systems with amplitude-pulse
m. lulaticn of second kind -

PERTIODICAL: £ ~demira nauk SSSR. Dokledy, v. 139, no. 4, 1961, 834-837

TEXT: As is known, aujomatic pulse-amplitude systems cen be divided 'into
two classes. In systems of class I, a pulse train is represented as pulses
of equal form whose geight is determined by‘;he modulating input quanti?y.
The theory of this g¢lass is fairly well developédd. Systems of cless II' may.
be considered continuous systems: containing a discrete component }n the _
circuit, which closes the circuit at the instents ;T &nd opens it at the
instants (1-10T (Fig. 1). Accordingly, systems of class II have ebruptly-

- changing parameters corresponding to the parameters of the closed and the
opened system. Here, the author shows a wey of dete?mining the equations
of a system of class II. These eguetions ‘are not algebrai? but integral:
equations of the Fredholm. type with a degenerate ke?nel. The solutigng of
these equatiing determine the image function of a discrete Laplaie trans-
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Theory of automatic pulse systems ... B104/B231 :

formation, to which the results of the theory of systems 'of class I may _
directly be applied. It hes been demonstrated by the esuthor previously R
(Blektrosvyaz', no. 4, (1961)) that the equation of‘an open system of I - T
class II may be represented by e discrete Laplace transformation in the

form LI '
(4 0] =\wig. - X (g.N.dh (1), il

rne wheve o - . . oo )
. (W (g, e—7) npr 0 KA e, ' . -
Wﬂmv—M=wawml+e—u’nwz<x<L Q% B0

The transmission function is equal to

1} . )
, Wy, e) u'E c:.._}_f:_v;. et (3)1 G5 e
. vt £ —e . . _
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where q, ‘indicates the poles of the transmission funotion W(q) of the
continuous component, c! = 1im(q-q,)¥W(q) is a constant quantity, and g = pT

q-a, .
stands for a dimensionlesp parameter, For & closed system of class 1I, the
condition for the discrete component may be written in the form

| X (Ch&) = F (Q; ) - 27 (Q: 5) (4) Thus,

X'(ql z)"F (q- 3)—'§Wo(¢7-3—7~)x (qo A')‘“' (5)

"is obtained from (1) end (4) as an equation for a closed system of class II.
This equation is represented in the form .

[

o4

&

X0 =F 00— {ole—)X @y

. (n..
—feaw g 1 e —n Xt g nar,
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(7) may be considered a combination between a convoluéion inf:egral é'que.tion -
and a Fredholm integral equation on the condition that 0 L ¢ & y. By <0
_solving this equation as & convolution integral equation, an ordinery

Fredholm integral eguation is obtained, which may be represented iﬁ;thé

form .
: I - . : .
X' (g &)=Fge— A,,,e”»'%e""n"]"' (@ Mydh— . a5
p=l ¢ o (8) -
f N P ?th P P
S c, l’q 2. A“ ¢— Se_q"‘x.(q' l)dl. N
'“l.tq—!' ““‘qv—qp.o L / .
. . . 50
This integral equation shows a degenerate kernel, and can be solved by ~
known methods. 1t is shown that the expression obtained for the solution
X*(q,¢) of a system of class II reduces the investigation of this system to
the investigation of well-known systems of class I. There are 1 figure .
and 9 references: & Soviet-bloc and 4 non-Saviet~bloc, 553
ASSOCIATION: Instftut avtomatiki i telemekhaniki- Akademii nauk SSSR
Card .4/5 ' '
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FHbOERPED: January 26, 1961, Ly B. XK. Petrov, Acedemiclan

SULLITTIED: January 24, 1961
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Au4007933 ' : BOOK EXPLOITATION ‘ s/

Tsy*pkin, Yakov Zalmanovich

e

-Theomy of linear pulsec systems (Teoriya lineyny*kh . fmpul’sny*kh L

sistem) Moscow, Fizmatgiz, 1963, 968 p, 4illus., biblio.,
i{ndex. 17,000 copies printed.

TOPIC TAGS: - sample data sysﬁem,iclosed loop sampling system, digital.

to analog . conversion, analog to digital conversion, ju breakdown

iPURPOSE AND COVERAGE: This book is intended for readers familiar 'i

with the fundamentals of pulse ‘engineering and the thepry of auto-
matic control, It may also be useful to englneers and students

taking advanced courses at schools of higher technical education.
The book deals primarily with the general properties of closed and

open linear pulse systems, The methods developed for investigating .
these properties are illustrated by numerous examples and detailed
solutions of characteristic problems. This book i8 a revised and
enlarged edition of the author's book "Theory of Pulse Systems,"

which was ,publi.shed in 1958. The general and uniform approach of

" Card m e

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8
4| S s

R e S AN o R o e L Y ST L e o S AL S Sl L

A i BT SR RemR

e ' r

{ S .

| Uis007933” ' CoTT T

f . i !

i | “.the book makes 1t possible to carry.out a full analysis and synthe-
gis of lipear pulse systems under various conditions of their oper=-.
etion, The author thanks L. S, Gold'farb, Professor (deceased);

Ye., I. Dzhuri, Professor; K. Izava,,Professor; V., Streyts, Doctor;
; G. P, Tartakovskiy, Profgssor;.I. Chaumer, Doctor; M. Shalomon, i
{ i Professor; and L. N. Volgin, I, P. Devyaterikov, N. A, Korslev,

P. V. Nadezhdin, and R. §. Rutman for their assistance,
i, ) ; ) ’ ' . - ;
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Avmon: Tay*piin, Ya, %, (#0scow) A1 f

"TITLE - On globael stebility of reley sutometic s 'atem..q

SC!JRCE. AH SSSR. Izv. Ctd, telkh, nauk, Tekhzd cheskays kiberratika, no. 3,
1°63 ’ 121-135

. TOPIC TAGS: relay e.utamat..c systems, ssy*oto*“ globa) stebility criteria, .
global stehility criteria, structurs of stable systams :

ABSTRACT:; Glcbel stebility of relay automatic gyatems ig studied on the basis
of ¥V, M, Popov's method applisd to the study of edsolute stsbility of continuous
nonlinear syshems and to a certedn cless of syzbems with discontinwous
cheracteristics. For a closed rzalay sutomstic system consisting of a relay
element and a lineer part, e nonlinear integral equation of the Volterra type of
the secord kind is derived, end concepts of stabllity, esymptotic stebility,

and global stebility are formulated, The upper tound of the solution of the
Volterra~type integral e ruatlon 1s established, oz ths tasis of which criteris

‘
‘A
Pw

Card 1//‘;4,
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for asymptotic globel stebllity and global gtebility ere derived in the form of
Popov's theorem: a) If there exists such a positive number r, that for eny real
finite frequency Omega the inequality glven in formula (1) of Enclosure holds, !
then the relsy sutomatic system is globslly asymptoticelly stable, b) For the
relay antomatic system to be globally steble, it is neceasery that for every real
finite frequency Omega, the inequelity given in formula (2) of Enclosure holds,
This theorem is shown to hold when the trensfer function has a simple pole in the
origin. Other forms of criteria are presented wnich make it possible to esteblish
the glcbal stebility of a reley eutomatic system from its frequency or phase
cherecteristics. From the global stability criterie estaeblished for relsy
automatic systems the necessary end sufficient conditions follow for their
stability "in the smell," derived esrlier by verious methods, Certain properties
of transfer functions and frequency cheracteristics of steble relay sutomatic
systems sre established end used to determine the structure of globally steble
relsy eutomatic systems, It is noted that the global stebility criteria derived
are slso valid for systems with delsy and for systems with distributed parameters.
The application of the criteria derived is 11lustrated by three exsmples. Orig.
art, has: 68 formulaes end 8 figures,

‘ Card 9/!2.
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Absolute stability of equilib
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rium pcaition and proceszes in nonlinear
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IL'IN, V.A.; GAVRILOV, M.A,

Work of the Institute of Automatic and Remote Gontrol

on the development of the theory of automatic control during

1939..1964, Avtom, i telem. 25 no. 6:763-807 Je 164,
(MIRA 17:7)
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ACCESSION NR: AP403335] - 5/0103/64/025/063/0281/0289
. AU'I’HOR:R_?_B’.y#‘pkin, Ya. Z. (Moscow)

" TITLE: Frequency criteria of the absolute stability of nonlinear sampled-data
systems

' SOURCE: Avtomatika i telemekhanika, v, 25, no. 3, 1964, 281-289

TOPIC TAGS: automatic control, sampled data control Bystem, sampled data
. system stability, automatic control stability criterion, sampled data system
. absolute stability

: ABSTRACT: A frequency criterion of the absolute stability of nonlinear
automatic-control systems is proposed with stable, neutral, and unstable '
""reduced continuous parts" (RCP, see Fig. 1 of the enclosure), The criterion is, in fact,

: "a slight modification of the ordinary analog of the Nyquist and kindred criteria
used for linear sampled-data systems." The system consists of a nonlinear
element (NE) and a "linear aampling part" (LSP). The latter includes a sampling

. element (SE), which realizes the amplitude-pulse modulation, and RCP, which

{ comprises a shaping unit (SU) and a continuous part (CP). The LSP can be

2
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FLLSTAS

characterized by a sampling characteris
a frequency characteristic W% (jw).
systems, these formulas describe the
nonlinear systems:

W ey +
. Re

tic w[n], a transfer function W+ (q), or

In addition to the stability criteria of linear
sufficient conditions of absolute stability of
- ! ." 1 .. s
— - W‘U&))-*— — . o .. _.,‘:1
: — 1'>0, when!{r>0 and Ro;—-’-—:,%—_—'—-i—<0. when  r<0,
.W‘Um)+7_ ; g S W'(]&))+~r— o :
A c;mection is also establiéhed between the abs |
8ystem and the stability margin of a linearized
Orig. art. has: 7 figures and 22 formulas,
ASSOCIATION: none
SUBMITTED: 22Augé3

olute stability of a nonlinear

sampled~-data system.
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ACCESSION NR: AP4042488
*  AUTHOR: Tay*pkin, Ya. Z. (Doctor of technical sciences) (Moscow)

" TITLE: Absolute stability of one class of nonlinear sampled-data automatic
. systems

| SOURCE: Avtomatika i telemekhanika, v. 25, no. 7, 1964, 1030-1036
; TOPIC TAGS: automatic control, automatic control design, automatic control !

: system, automatic control theory, sampled data system, nonlinear automatic _
~ control b

" ABSTRACT: In the author's earlier publications,’a frequency criterion was

:, formulated of the absolute stability of the equilibrium state in a sampled-data

'{ nonlinear automatic system, characteristics of whose nonlinear element belong
| with the sector (0, k). In the present article, the upper limit of k is elevated by -

| {a) the introduction of a lower limit, r> 0, and (b) imposing constraints upon the
.| derivdtive of the nonlinear-element characteristic. These techniques resuit not

- only in higher values of k but also in covering the cases of neutral and of unstable .
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linear samplers. A simpler proof of the frequency criterion than that given by ‘-

E. 1. Jury, et al, (IEEE Trans., v. AC-9, no. 1, 1964) and by G. ‘P, Scegh '

: (Proc. Nat. Acad. Sci., v. 256, no. 49,,1963) is offered for the case r « 0,

. Conditions for the advantageous use of the new absolute -stability frequency

" {criterion are indicated. Also, it is proven that, with the repetition period

' approaching zero, the new frequency criterion becomes identical with the wells |

! known V. M. Popov condition of the absolute stability of a continuous nonlinear l
i
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-1 {8yStem, "The author wishes to thank F. R. Gantmakher for discussing the
results, and also E, Jury, J. Pearson, and J. Gibson for discussing pertinent N
‘points and for their Permission to peruse their manuscripts [ 5, 10], * Orig. art.: .
has: 2 figures and 40 formulas. : i oo

n

ASSOCIATION: none | o IR
. {SUBMITTED: 180ct63 S " ENGL: 00 |
Lot ' S ] .
SUB CODE: DP, IE NO REF SOV: 005 OTHER: 006 - !

' T
K i
{

s |
ECGrd: 2/2. PR,

D U SO

b e s , et o b e

S MR RS S N b b -

RSO v sk A

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA RDP86 00513R001757320008 8

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86- 00513R001757320008 8

L G A TR L AR TSP TR TR < FPNE S S R, T R T I TR AR

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8

A WEY G ARSI ] RS UEGIER 3SR RN B 0 SN E R e e G R R AR Ry . SR

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"



"APPROVED FOR RELEASE: 08/31/2001

S A

CIA-RDP86-00513R001757320008-8

ﬁ*&azmwm:&eﬁmmm

<y

BERG, A.I., glav. red.; TRAFEZNIKOV, V.A., glav, red.; TSYPKIN,

Ya.Z,, doktor tekhn. nauk, prof., red.; VOROKOV L
prof., red.; AGEVKIl, D.I., doktor tekhn.nauk red. jGAVRILOV,
M.A., red.; VERIKOV, V.A., doktor tekhn, nauk, prol., red.;
SOTSKOV, B.S., red.; CHELYUSTKIN, A.B., doktor tekhn, nauk,
red.; PROKOF'YEV, V.N., doktor tekhn, nauk, prof., red.;
IL'IN, V.A., doktor tekhn, nauk, prof., red.; KITOV, A.I.,
doktor tekhn. nauk, red.; KRINITSKIY, N.A., kxand, fiz. mat.
nauk, red.; KOGAN, B.Ya., doktor tekhn. nauk, red.; USHAnuv,
V.B., doktor tekhn, nauk, red.; LERNEi, A.Ya., doktor tekhn.
nauk, prof., red,; FEL'DBAUM, A.A., doktor tekhn. nauk, prof.,
red.; SHREYDER, Yu.A., kand. fiz.-mat, nauk, red.; KHARKEVICH,
A.A., akederik, red. tdeceased]; TIVOFEYEV, P.V., red.;
MASLOV, A.A,, dots., red.; TRUTKO, A.F., inzh,, red.; LEVIN,
G.A., prof., red.; LOZINSKIY, M.G., doktor tekhn. nauk, red.;
NETUSHIL, A.V., doktor tekhn. nauk, prof., red,; POPKOV, V.I.,

| red.; ROZENEBERG, L.D., doktor tekhn. nauk, prof,., red.;

- LIFSHITS, A.L., kand. tekhn. nauk, red.; AVEN, 0.I., kand,

' tekbn. nauk, red.; BLANN, O.M [Blunn, O.M.], red.; BROYDA, V.,
inzh.,prof.,red.; BREKKL', L [ rockl,L.] inzh,, knad. nauk, red.;
VAYKHARDT, Kh, [Weichardt, H.], inzh., red.; LOCHAROVA M.D., kand.
tekhn, nauk, st. nauchn. red.

[Automation of production processes and industrial electronics]
Avtomatizatsiia proizvodstve 1 promyshlennaia elektronika; entsiklo-
pediia sovremennoi tekhniki. Moskva, Sovetskaia entsiklopediia.
Vol.l;. 19650 543 Pe ’“TRA 18:6)

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757320008-8

P A Y N L VR A g o IR GBS i e 4 s e T 83

FRESFIAGES SR 1

. e e —————

8/0020/64/155/006/1272/1273

. e e i s

ACCESSION NR: APh034027

~

AUTEOR: Tsy¥pkin, Ya. Z.

PR A

TITIE: Estimation of the degree of stabilitj of nonlinear pulse systems
SOURCE: AN SSSR. Doiledy®, v. 155, no. 6, 196k, 1272-1273

TOPIC TAGS: cybcraetics » control theo
C 1 Ta <heory, nonlinear puls
stability, pulse systen stability, pulse;" e sysf:em, degroe of
AESTRACT: In a previous work (Autamatika 1 tel : ’ ;

L3 D “‘.av. ..e:nelmanika2)+l2 16' -
JJ._..:Lneynzrkm impul'sny#*kh sysiem, Moscow , 1953 - Theory of linéaf p\’xlsz g;sgzzsya
the e.u:hor developed criteria for the stability of lihear Pulse systems. In th
vresent ;ro;rk,&he shows how the criteria for stability of nonlinear : ytems can ’se
expressed In tems of criteria for the linear 3 rt.

.fig_'.res, ey t 2axrized systems. Orig. art. has no
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ABSTRACT: The problem of determining an unknown functional dependence (the charac-
teristics of the functional generator)

=) (1)

I from a finite number of randomly observed values of the vector x = (x., Xoy oo xn) ~
and the corresponding values of y, which has been analyzed in detail Dy M. A. o
Ayzerman, E. M. Braverman, and L. I. Rozonoer (Avtomatika i telemekhanika, v. 25,
no. 12, 196k, 1705-1714) by the method of potentZal functions is reconsidered in this
article. It is shown that two of three algorithms for generating functional depen- L
dence (1) presented by M. A. Ayzerman and his co-workers can be obtained by applying
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the elementary concepts of the theory of the extremum of a function of several vari-
ables snd the theory of stochastic approximations developed by H. Robbins and S.
Monro {Ann. Math. Statisties, v. 22, no. 1, 1951). The problem of determining the
characteristics of a nonlinear functional generator from random points is reduced
to the problem of the best approximation of the funection f(x) by a funetion

g T N ° t T .

zi(x):?,:xCﬂ),,(Z (2)
where(Pv(x)are linearly independent functions end Cy, are unknown coefficients, that
is, it consists in determining C,, values such that the functional describing the
messure of the deviation f{x) from f(x) (the mathematical expectation of a certain
convex function F(f(x) - #(x)) is minimized. To determine C,, a system of nonlinear
equations is derived which is solved by spplying the method of stochastic approxi-
mations. The recurrence relation (the algorithm) for determining the C, is derived
whose form depends on the selection of the function F(f(x) - 2(x)). It is shown
that somewhat different algorithms can be obtained by using the generalized method
of statistical approximation developed by J. Krefer and J. Wolfowitz (Ann. Math.
Statistics, v. 23, no. 3, 1952). It is stressed that derived algorithms can be
applied to certaln pattern recognition problems. Orig. art. has: 16 formulas. 1K)
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ABSTRACT: A multiconnected pulse syste containing a complex linear continuous
and M nonlinear elements

gection (1.CS), M pulse elements (PE) operating in synphase,
al depend on time, may be represented in the

(NE) the characteristics of which may in gener
f the vector block scheme shown in Fig. 1.
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multiconnected pulse system '

UDC; 519:95

"Fig. 1 Vector block scheme of 4
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